This project was developed to provide design criteria for landfill disposal sites used for sludges such as those generated using the Clean Coal Technologies (CCT) 
). Shrinkage's in compacted liners often result from increases in salt concentrations in the solutions within the clay liner (Green et al., 1983) . Also, the impact of acidic and alkaline solutions on the dissolution of the clay minerals present in the clay liner materials results in increased permeability's for similar reasons (Peterson and Krupka, 1981) . The presence of certain organic compounds in the leachates are sometimes associated with increased permeability's (Green, et al., 1983 (Bohn et al., 1985) . A decrease in repulsive forces causes the materials to flocculate reducing the effective stress in the liner which results in a volume shrinkage (Hettiaratchi et al., 1988 Hettiaratchi et al. (1988) (Green et al., 1983) . However, the amount of organic compounds seems to determine the degree of impact that the clay liners experience. Daniel et al. (1988) found that solutions containing low levels of organic compound did not cause shrinkage of clay liner materials. Therefore, it is apparent that most situations will require testing for compatibility between the specific wastes and the clay liner material to be used at the disposal site.
The load on the clay liner associated with the waste will also impact the effective stress experienced by the clay liner. Changes in effective stress with time may be an important factor relative to the long-term stability of a clay liner. (Koegler et al., 1991) Koegler et al. (1991) 
SPECIFIC PROBLEM

Wastes generated from CCT's have much different physical and chemical characteristics than the wastes generated from conventional power plants. As noted previously, the various wastes generated from implementation of CCT have significantly different impacts on the permeability of clay liners
The mechanical testing was performed using the guidelines of EPA Method 9090 with the exception of the puncture test which was done using ASTM D4833. As directed by EPA Method 9090, the tensile properties method was specified as ASTM D638. The modulus of elasticity was measured for the HDPE and VDPE materials per ASTM D882, Method A. Tear strength was measured per ASTM D1004. The punch strength test method used was specified in ASTM D4833. The change in volatile and extractable weights presented on a percentage basis was done using methods specified in SW 870 Appendix III-D and Appendix III-E. Volatile losses provide indications of the amount of water absorbed into the liner. Large amounts of absorption show a degradation of the liner. A decrease in liner extractions as compared to the material before testing, provides an indication of the components leached from the liner during exposure to a waste.
RESULTS
Clay Liner Material Evaluations
In general, the impact of CCT wastes on the characteristics of the clay liner materials studied in this project was minimal. As shown in Table 1 Figure 3 
Wet/dry cycles did not have a major impact on the HC of the clay liner materials with time. The impact of wet/dry cycles on the system with sodium-injection fly ash overlaying a clay liner is shown in
Synthetic Liner Evaluations
Mechanical Testing
The punch strength test data for the HDPE, VDPE and PVC materials are shown in Figure 5 
